Role of brain prostanoids in glucagon-like peptide-1-induced central activation of sympatho-adrenomedullary outflow in rats.
1. The aim of the present study was to characterize the source of plasma catecholamines induced by centrally administered glucagon-like peptide-1 (GLP-1), with regard to brain prostanoids, in urethane-anaesthetized rats. 2. Glucagon-like peptide-1 and other compounds were administered intracerebroventricularly (i.c.v.) and blood samples were collected via a cannula inserted into the femoral artery. Catecholamines were extracted from plasma with activated alumina and were assayed electrochemically using high-performance liquid chromatography. 3. At 0.3, 1.0 and 3.0 nmol/animal, GLP-1 dose-dependently elevated plasma levels of noradrenaline and adrenaline and the 1.0 nmol GLP-1-induced response was dose-dependently reduced by 5 and 10 nmol/animal exendin (5-39), a selective GLP-1 receptor antagonist. The GLP-1-induced elevation of concentrations of both catecholamines was abolished by 1.2 micromol/animal indomethacin, an inhibitor of cyclo-oxygenase, whereas 1.2 micromol/animal baicalein, a lipoxygenase inhibitor, had no effect. 4. Both furegrelate (1.8 micromol/animal; an inhibitor of thromboxane A(2) synthase) and (+)S-145 (625 nmol/animal; a thromboxane A(2) receptor antagonist) attenuated the GLP-1-induced increases in plasma adrenaline concentrations, but had no effect on the increases in plasma noradrenaline. The GLP-1-induced increase in plasma adrenaline concentrations was abolished by acute bilateral adrenalectomy, but the procedure had no effect on increases in plasma noradrenaline. 5. These results suggest that, in rats, centrally administered GLP-1 induces the secretion of adrenaline from the adrenal medulla by brain thromboxane A(2)-mediated mechanisms, whereas the peptide evokes the release of noradrenaline from sympathetic nerves by brain prostanoids via mechanisms other than those mediated by thromboxane A(2).